Collagenase enzyme activity of 38 Pseudomonas aeruginosa strains and 38 strains of Escherichia coli from various pathological sources was measured by a simple method. This method uses plates with collagen gel. The rate of gel lysis is proportional to the collagenase concentration. The method is simple and requires no special materials or equipment. From the 38 P. aeruginosa strains, 34 were collagenase positive. All 38 strains of E. coli were collagenase negative.
g of amonium sulfate was added per 10 ml of filtrate. The solution was allowed to stand overnight at 5°C. The precipitated protein, which after overnight at 5°C rose to the surface, was scooped off, dissolved in water, and dialyzed for 24 h against cold tap water. The dialyzed protein was used as crude enzyme because the specific activity of the purified enzyme is only ca. seven times that of the crude enzyme (17) .
Collagenase activity. Collagenase activity was estimated by the method of Gross and Lapiere (8) .
Collagenase. Collagenase (459 pig/ml) was obtained from
Worthington Diagnostics, Freehold, N.J. Collagen. Acid-soluble collagen, lyophilized from calf skin, was obtained from Sigma Chemical Co., St. Louis, Mo.
Gel preparation. Collagen (2 g) was dissolved in 300 ml of 0.01 M acetic acid at 4°C. It was then dialyzed against 0.2 M sodium chloride for 24 h at 4°C. The collagen solution was mixed with an equal volume of Tyrode solution (13) containing 300 U each of penicillin and streptomycin per ml. A portion (2 ml) of this solution was pipetted into sterile plastic petri dishes (50-mm diameter) and gelled by incubation for 10 min at 37°C.
Collagenase preparation. The enzyme was buffered in 0.005 M Tris-hydrochloride-0.005 M CaCl2 (pH 7.0), and various dilutions were made in this buffer.
Measurement of collagenase activity. Small drops (5-,ul) of crude enzyme preparation were placed into holes made in the collagen gel (6-mm diameter). Purified collagenase was used as a control in the same way. The plates were incubated at 37°C in a moist atmosphere of 10% C02-90% 02. An estimation of collagenase activity was made after 24 and 48 h of incubation by measuring the diameter of lysis caused by the digestion of the gel.
A previous study (9) showed that with collagenase concentration between 10 and 0.1 jig/ml, In the present work, we used acid-soluble collagen from calf skin prepared by the method of Gallup and Seifter (7) . The collagen extracted in this fashion proved to be collagen by its appearance under an electron microscope, X-ray diffraction, and amino acid composition characteristic of collagens. Of particular importance for its use as a substrate for collagenase detection is its capacity for dissolution without denaturation. This undenatured collagen is attacked only by collagenase (1) . Denatured collagen as gelatin is attacked by other proteinases. The collagen used in our work was a suitable substrate for collagenase detection because it was prepared with dilute acid. This preparation has the following advantages: constant properties, lack of carbohydrates and unrelated proteins, and solubility in reagents which permit the examination of enzymatic activity at neutral pH values.
The collagen gel assay is sensitive to low levels of collagenase. A concentration as low as 0.002 ,ug/ml can be detected. This sensitivity is valid in the determination of collagenase in human tissues, body fluid, and bacteria and is similar to the sensitivity of other methods of collagenase determination, such as capillary gel assay (3, 11) . The advantage of this method is in its simplicity. This gel plate assay uses acidsoluble collagen that can be prepared in advance. It is simple, rapid, and does not require special equipment.
LITERATURE CITED
